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THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the capacity of a storage 
mechanism for recording the destination to multicast access information 
required for providing a distributed shared memory. 

SOLUTION: Nodes A and B for caching data provided by access to a shared 
memory space hold cache flags 152 and 252 shov^ing whether their own 
memory spaces are cached in the other nodes or not for the unit of a cache. 
When the access to a memory in the present node is detected, the cache flag 
is referred to and when the relevant access address is cached by the other 
node, the multicast of the relevant access is requested to a concentrator 600. 
An ICC 630 of the concentrator 600 holds the cache of more detailed 
directory information and in the case of cache hit, the relevant access is 
reported to the node shown by this directory information. 
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mn^^^j'i'^vmm^o^r ^-^:^(^cJ:^xn^tltc■r- 
t^ti ^ C i «t -Sit ^ 2 tclEigcDtf *EMSi^^ 

T^'<i7.^mtmwL(r^mim^^m(D±xvL^}\^^^ ^ 

X Fr^C<h^#gS[i"r€>f»*Ii3tCiBigCDlf*R«!:S^' 
c i ^^^mif ^iS^:ia3 ^ciBtg<Dtff6MS^'>^7"Ao 

[ n^m 6 ] trriB«^cD«#Rj!iji^a^s«^-r €>a{t 

/ci^Sg J: If ^ ^ n a c i ^ i -r it*ii 1 7!;^ 
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>^ ;^ -r A 4o ^ it f S^H^^r ^ o r . 

-rx ft . 

fuffi ^ ^ y ^rai T ^ -fe ;^ t:)^^^^ u/ci^^ . mriBSf* ^ 
mMEwm(ommmmmm(D^^i^c^i>x. e#.cDy^y 

F b X ;05fi6cDtf f RAftilSgCC yiy^^'^tiXi.^^-^^ 

Mia«S^mcccfcorHfriBT^^2X$feT F uxi^oMfecDtf 
<!: ^fii;?. c <h t^^ m^m i mm<omm. 

mt^^m>^^')^m^<OT^'^:^KX-yXnhirifc'f- 

^ ^ T ^ -fe ;^7UCDff «l«niMSgiCT t > ^ =^ 

So 

[If^iSl 0 ] frffB>>r:^>;^Xfi«. 

F 1/ X 305flfe(Dtf fSiOim^g^c =^ 5^ > $ nr I ^ ^ 
MiBW^xgcc <:t-:>rf?iar ^-fex^fer f u:^i)m(Dm 

X hXSi^m-SCi^#m<!:^^fi*319CCiBig<D 
[if 1 1 ] fSffBv;l/^=^ X FXe^i. friB^S 
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So 

Biff a*:^^ -^r u ^ra-vcor ^5'-!2>^(ci:-:>rf#e) n/cr"- 
tcfia^ y T ^ -fe X b 5^c^^. ssrtaf^ftx 

So 

StflBftW ^ y ^PbI-^cot ^ -fe X J: o Tf# ^ntcv"- 
^^^^ vz^Zy^^^^^ viy:^^mt. 

e#oy^y^PHi^cML/T. ^(om^^^m^m^^^ -J 

ft. 
[ 0 .0 0 1 ] 

[0 00 2] 

[fie*CD^»i] ^tfe^tW^^y i^<DJit:CD4-i' '^.S^^ 

»tit*tw^^y^^-r^i»^. ^w^^y<D"« so 
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[0 0 0 3 ] /c:0^^cDit^a^cv;^^=^-t^7^ h-r^^J?^^ 
^vT^-c5fecD{s}tcci£fl3'r ^ >^ ^ y (ommiit. mmmm 

t&^-q/Co l/5&iU:^j:3C^^. ^(D^mxUs IBtt^m^8i5*vl 

[0 0 04] cn^m^mfitiyx. «^^c^ffl^n^ 

(i^HgipS-l 1 9 2 68) . «m0CfgfflU^tl^^^ 

yr Fu:^^coi.^r^^^5fe^faSibfl6o^^yT Fu:^ 
ccMbrts:7n--F + i'X F^tf ^ (#M¥8-3io 
2 2). <hi:^-:>/c^S?&^2^mBiA^J:-:^rSlg^nTi> 

[0 0 0 5 ] 

^^iiCf&x^^^^)i'-y'itThts:^\^xi^. ^tc-A^m. 

mmmmii^'&wt u ^mmti^^ etc ^ . ^r^ttt ibcd 

^ :7 P - F 4^ i- X h r « ^ c i J: ^ tttg±cDB5S 
[0 0 0 6 ] :$imM^t. ^m^m^'^'J^MM'T^mi^c 

[0 007] 

r f# 6 n/c a? ^ r -fe :^ 7ccDfffg$0:®^gcc r ^ 1=- 

^mcX'oxm^^tix\.^:^^^viy:^mm.^m<^^^x 



5 

[000 8] ^tc. Ain^(omm^mf&r6fc^(o:$imn 

v'M.(Dmmif^iix^ o X . mfiH^t^^ -^r mm^cor ^ 
mm^mmm<D^^'^K BM(o^^vmmi^cmLx. 

mimi^TM^c^^xim^tifc^^ yty:^mm^c 
[0010] ^fc. ±fBCDaW^S^T^*lfeHJCDfffg 

^tlXi.^^^^^^^^^^^yty:^mi^LXm^^^yzy:xm 
^ y ly :xmiR^cm'^l.>Xmn^'^ ':r>/^XfI^C:fe^t^^ 

40 

'[0011] 

[%?^o^ftcDff^?j] KT. mm^mMhx:^mm(D0 
[ 0 0 1 2 ] <^ 1 o)^mm>m 1 *^?Fj^cD 
^^t-ia-c*>^o ninm^mm<Dy- k ( 1 0 0 , 20 

0, 30 0. 400. bOO) -fy^htjiK^. ^^oy-]^ 
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[0013] ^y- h^mn<onmmx$> &^im 

sec 7^- ^ ^S#iAt^ c i rtf 5 o 

[0014] y-F (100, 20 0., 300. 40 
0. 50 0) tJ:3feam^g (1 40. 240. 340. 

4 4 0, 5 40) ^aO. r-t:'FU-->'a>liI^ ( 1 
60. 260. 360, 460. 560). -r- ^mB 
(1 70, 27 0, 370. 470. b70)<D2^(D 

%V r ^ ^^^ifrhX^ly-^ly Y U-^6 0 O^C^W^^^ 
Ctl:C^K^^-^v Vv-^^m^iyxx.-^^. r-\^V\y- 

a >lp|,^ (160, 260. 360. 460. 56 
0) y-F(100. 200, 300. 400, 5 

0 0) in>'fe>FU-^6 0 0rtCD7^^^^XT-t^^^6 

F^^Tfe^^'xr-t: 5?6 1 otmmcmm'r^ct:b^x' 

"f-^mm (170. 270. 370, 470. 

5 7 0) Fi:3>'fe> F 

-76 2 o^Jt^T-s. y.^-t/y'^ye 20{t. — S^c^fe 

^ y _ p m C i pjt^ i i^cC ^ o 
[0015] y- F&^. aft^r^^S^iilR-r^ciCc 
<i;«9. ffi^goy-FiiUl^tf y-FAl 
O0/O^y-FB200 iM{t*?f ^i©^t^«T^D^JB:^^' 
Htf^n^o S-r. y-FAl 0 0:^5T-b hU-SxH 

>ll»i 6 o*3iGr7^^^'xr--fc'3f6 1 occy-FB 

2 0 0<b(Z)afiS*J&iil5. ^l^r. */^*Xr'-fc'^^6 

1 OUy- FB2 0 0:^HfeC7)y- F <h affair J^cCl^C i 

^mmt^t. ^<Dy-\^i>i^mLx\^^rj:i^mSia^y 

-FA. BP^dOO, 2 OOra) CDa«JcSiJ^r^o 

r-eF ix-exa>[gilg ( 1 6 0. 2 6 0) ^acr^ 

-FA, BdOO, 2 0 0) icig^:^^^^^^^®^! 

^<fc5CC}gSt5&5Hl$n€><t. ^'-FA. B(10 
0. 20 0) :^j5'igga^ffi«Ur7=^-i5f|i|^ (1 7 0. 

2 7 0) ^mcxma^n^o 

[0 0 1 6] ^tSj^fcW^^Uti. CCDi^J^:^^^:' h"?- 

^cr)±r7^aitccj:J:)ii^^n^o mtoxy-i^Ai 

00<Dy'u-\^yVl 1 0 («T. CPU 1 1 0) y 

-fb20ocdp^^»;230^>;- fT'S^t^^s cc 

fjkt. tJii^.. (A 1) - (A7 ) Kl^TS&m^:— 
[0017] 03&C*5l>r. 

(Al) y-FA 1 0 OOCPU 1 10305. y-FBCD 



(A 2) y-YA 1 0 oo^mm^mi Ao^t. 

(A3) TfeMit^Ml 4 0tS. Td7'feXM*>'N°^':7 

(A 4) ^-FBcD7^jil^f^g2 4 0^ir^^2:^S5J<^^* lO 

2 3 o^c^tbror ^^x^mf-r-So 

(A 5) FBCD^-^:'; 2 3 OTt^^r ^-feXtClS^f 
(A 6) FBCD7^ilft3^g2 4 0 r^-feX;^^)jJ^ 

(AT) r^i^y y .:;^:^:g:^OT5^o/cy-FAO^®ff^ 
gl40t^. FB(D>^^y (2 3 0) 
-FACDCPU 1 1 OOT^J^-feXOCjS^-r^o 20 

[00 18] s/c^^jfef^ggr^^. 5^«(itw^-^ry± 
~c\ x-^ F y:^^c7)-st4ffiJ#75'?^^?^fflL//c^i^ 

ttSM^^trii. ^'=ey<?)#^i^'yi^^TFU';^tt^c 
i^-;;i^:^TFP;^Sii^e>c<t^c-r^) ^CDTFU:^^ 
T&^A-'H^rab^imtf. ^>i/:xr Fuxs^c 

8 b i t(D^-i F y^?f-^« -r-/ F y<D#tf 
FA—H^C^flS-r^o feO-^-FA, B. 

cD^i- >:'S^^r FUXtc>r4-|J;;L/-c'r-f F y<0{iit^2 

1 00 0 1 0 1 iJ'jr^c 
[0 02 0] ■^mmmxi\iLi:i^(imf^'f ^ f y;^ 

^(Dft^DCC. S^i- vly:^T FUXft^Cl b i to::? 

■To FACD^^y 1 3 OF^CDT FUy^ 1 8 0 

0 0 0 0 03!j^y-FA, B, H(iC^^ yty>^^tlXi.^ 
tiit. T Fl-;^ 1 8 0 0 0 0 0 0CC*tJ2;;-r'S^i' -yS/^ 
.{fy'y^'k:SiONtrj:6o + f ^> v'^T F 1 8 0 0 0 
0 0 Of)S^(Dy- FCc4>^^-t'>:^i/>^*$nrii3^j:l^:^\ 

^^c(3:. ^i-'^^V^TFUXlSOOOOOO tcSr^jS-T 

[002 1 ] y-l'^OCPUmxO)^^ vi^c^O—n 50 
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'HUmt. CPU^crtj^^n/cMES I y'a (Mo 

di f i ed , Exc1 usi ve , Shared , Inva1 i dPO 4 itWM J: ^ ^ 

[0 022] FPaTO^^^i- ';/>'::^cr)-Mt4« 

f#^3:. m^t:r$n;^ci+ v'^^il^M (15 0, 25 
0, 350, 450, 550) CC J: tl^o ^ 

y iy ^Ili^g^irt ^" X ±r T ^ -fe X ^ t^mT ^ i . 

-eord^-fexr Fuxtc^r^jSL/c+i- yiy^^:^^^'^ 
tf$g) ^flfecoy'-F^cfcit-r^). 

[0 0 2 3 ] ^p^cD+i' yiy::.J>'r'ry:^mn(D^^\^ 
^^i':^F^*. :a>-fe> h 0 Ort(D7^^'^;^r-- 

tft^e 1 occj^otf^n-So 7fe>''^':^T-t'^6 1 o^i. 

-g-y- Fo^^i- yiy:^^m&m:^^h(om^^c<^^r^-^ 

FCceitf^o 7fe^^'XT-t"^6 lO^ciJl 
CC 6 3 0 tmtti^r^'^:^^)^'^^^:^ FttfRO^ 
-^t^-r^TD^^^. I CC6 3 0^^^af^ffl$n/cT FU 
xfcoc^T. -e^OT F ux-^cor tJ7-fe:;<^i^cDy- F^c 

e3?6 I O^^T^^-feX^^^SttlX^i. ICC6 3 0 

CCb-:; FiC^^) . 7fe>'^'XT- 1'^ 6 1 0 ti-etl^O 

F^CT^'feX^'7;l/^^i^X FT^o ^Uiaii^ti 

F0CTe7-feX?::/n- F^^i^X Ff 

[0 0 2 4] WT. =^ ^ iy:^mmmmRz^^,^^:^T- 
^^^(Dmmc-z^ir^xmm't^o 

[0 0 2 5 ] S4{3:y- \^A(fC:h^i?>^^yty:x'^m^ 

mi bocDm^s.^w^ry^uy^mx^^. y-y^TSco^ 
^yzy::. (D-mmi^^r ^^^y uc^'smmm i 5 o 

{t. /^'X^m^gl5K ^^yty>^y'5^^lb2. 

^^ytyz^yy^mmmsiss. Mimmmsib 

4. r^'feXx5^U->'3>^gl 5 5^lt;t€>o 

Ttc=^-i> ^^^e^-rx^a^gi 5 0(om^^^mmcr>i,^x 
[ 0 0 2 6 ] ^ 5 1^:. ^^y^mmm i 5 i oit ^^^r 

::^a':;^ST:4>-5o ^^x^tE^S15 KDlHm^. 
^>1M 5 1 aiTFl-X^^:^^! 5 1 b 
6o >^-^>-tM 5 1 atSX-- Fl^CD^-^X^^Ib. 
XVX^ CmtfCPU 1 1 0) CCcfc-S^^y 1 3 0(Z) 
y— FT^-feX, 1nva1itate,ReacMflnth-Intent-to-Mod 
1fy. ^^ySjA^CD^tf^MHif 'So ly-^y^lb 

la^i. ^'-^xior^-fex^^fi-^. /s-xTi7-fex^c# 
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[0 02 7] ^^:^mms 1 5 1 JttT^'^:^m^m^^^ 

^'e7.^^\^hfctmm^^o T^^-fe;^:^)^g^- Foy 

r^57'fe;^^t^ffi-r^i^'=ty 1 3 ocDj^g^W^;^. ^ 

S^>^r'^^ 1 5 2^|il-<-S. hhS^^JZ^-^^^^ vlyl^ 
tfv "y^-mont^h. ^^X^iE^gl 5 nS:)fe^^\XT- 10 

€>o ^om/^X^m^gl 5 1 3 OCOE^^ 

itoJT^CiOCj:^, CPUl 1 Oi^^cDT^-feX^^ 
TT-So — ffiy- K©y-^ry^0^i> *:^5>^^>T• 
otcr^-fexcDeiSS^^ffi-ro -eur. ^cd^t>'^'^ 20 

^7 FT&^St^/c^CPU 1 1 OtDT ^7-i2X»; h^-r^fi?^ 
[0 0 2 8 ] ;^cC*>\ JifBp^^y r^-feXCDtfiKfTtj:^ y>vX 

[002 9] 06t^^i'^;'^^^:7^tJ^l 5 2SCK^^i-^> 

U^^Uy ^IfCMLX Ih i i<D^^y^^:j^y^^^m 30 

^CDT FUX;??Htox- F 

^'^iJ^l 5 2-v.(Dgim3:. ^-1- »;'5>^>'^t5^«SilHl 
5 3CCj:Dtf^ti^o ^>>^^r7^^^^il»gl 5 3 
^3:e>-^>1M 5 3 a^cJ:O^S^nri.^^o ^^i^^^'V' 

y SjA^/i nva1 1 data/Read-wi th-Intent-to-Modi fy^ 40 

[0030] ilfi^il^g 1 5 4 ^3:/^'XS^a^S 1 5 

1. ^v-^r^^^J^^il^gl 5 3}^J^6cDg*CCj: 

aft ^sisig I 5 Ait. ^^>(.mmm 1 5 u + ^> 

^■yy ^mm^m 1 5 3 i^^h<D y - F/lnvalldata/'Re 
ad-with-Intent-to-Modify/y -^e y ^iA^Ov;!/^^^^ i» 
X hg5}c^^{.:r. 3feilft^gl 4 0^/^br7^/^'XT- 
fc^^eiOtc. T^*i2XOv;l/^=<^'i'X F/:/^'- F^ 50 
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l-X F>^^*^':' F^5^fflt--So ^:^C76aft^gl 4 0>l:a 

FtCj;{9. ^^-^ryr^J^-fexx^^U- h^gl 5 5tC>(^ 
U "C i nval 1 data/Read-wi th-Intent-to-Modi fy/ F 

/y-FS5}<^m;ti-r^o 

[0 03 1 ] S7ti^-^:y T^-feXX ^ ^ h^gC7> 
- F^^ 1 5 5 ti. Mft^il^^ 1 5 4i)^h(Dmmc.^ 

K}. -cD^-^ry ^ hr ^42x/^$ -cD^ ^y y 

F T ^ -fe X/i nval i data/Read-wi th-Intent-to-Modi 

fyT^-fex^gy- FtD^^'xJiCc^fetfT^c ctih(or 

^-feX^Cj:^. FrBlcD^i- ':;S^;x(7:»-®14^«f^t' 

-g,o x^^U- F^gl 5 scomfT^r^-fex^i. e 
^(D-^- Ftcf!it:)^r6ti/cT Fuxr«^«9^3^cCi>/c 
X- Fi^cOMXxu-r?' (1?iJ;ll^y-t y 1 3 0) J: 

[0 03 2] ^j^OC. n>-fe>FU--3?600 ^c-^o^riS 
HJ-r^o I18«r3>-fe> h 0 0(Dlf;i^'^^*r:7'' 

n ^^S^ab-So :3>-fe> F U--^6 0 O^i, ^^'^Tsr 
-t*a?6 1 0. X^-:^:7*^6 2 0. ICC6 3 0^fll 

(^>®{t$W^tf ^/cy-- F:0>^3ll6nr^/cv;U^ 
^i-X hS5j<^cj:D. ^x- F--(D^>*^-:' FCDfiiH^&tf 
S/c. I CC6 3 0«r^^2X(Z)'7;l.^+i^X h5fe 

^SJ^T'S^-^' '>e^^x^yt?^^o 7fe^^xr-e^6 

1 0 X F>f+aT F UX:?&5 1 C C 6 3 0 

b^:. F ( I CCt F) \^td^^kC\% I CC6 3 O^ClB 

6 3 OiC^ X ( I cc ^X) Ufc»^^i:^rcDX- F^C 

[0 0 3 3] I cc 6 3 O^^l^^Ci^CctDs 
=^ X F (Dik^^^cC X F ^jEffliCc^^ C i ^ <fc ^ 

^igftfg^S>'X^A(Dttt§^f^±T^Ci:??)^T?^ 

^mMPMXJtt I C C 6 3 0 9 0<J: ^ JSr-^;!/-^ 
(:gy-FCc-o#l tf^:, F^fiJ«3^T€)) 

[0034] i^cC4b\ ^^Sfemtlt?^^. 3fe-^^XT--b"^ 6 
1 0«— 0<Dtf-gL^iUr^^^^(DT^. cn^cD^S 

-So 

[0 03 5] i^j,±o)mtm}&^m^^:mtmm(Dmi'f 

[ 0 0 3 6 ] H 1 0 >'cx^a^g(7:)fM'P*i*?3 
Fr^^o x-r r^'S 1 0 UC 
>'^^X^iEg^l 5 iT&v^xT^-fex^t^ai-r^ 
<fcxf^'^:7's 1 0 2^iit^o xf^-^^'r^'s 1 0 2-r^^. S 
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U:^f'yy'S 1 1 l^^ti^niitfo 

[0 03 7 ] Xf-^:; 1 0 3T:ii. /^X^H^Ml 5 

^ ^ ^^S^Ji^g i 5 S^ilbT^^i- ';.^'::>^:7^^1 5 

yzyy^:^riXl^rj:trftiU. ^(D^1^:^-r yy'S 1 0 10 
[0 0 3 8 ]—:^. :^Tyy'S I 0 4Vm^^^ '^^i^^ 

r FuxT&^flfey- Ftc>^Lr4^-t":^^'>^$nrii^<h 

^/cit)CCX7"'> ^''S 1 0 5^jlt^o y^v^yy'S 1 0 5 
lit. fflft^ilSggl 5 4CC*^UTSteT^'feX:&a^*r 
< Jg^^aiTo ilft^il^^ 1 5 4 ^^Tfejlft^g 1 
40^aDr. n>H2>F U-:^6 0 0CCv;L/5='=^'t';^ 
hS5}<^jl^D'r^o ^LT, r3>'fe> h U-a?6 0 0 J: 20 

h^c^s. ^i^^^i^ ey^T Fi/:^^^^ft!2-^- F^^^l- 

$ tlX C > ^^;^)^^^^'lt#R3&^^^ n ^ ) 

[0 03 9] ^cDfg. ;^7^^:/:7°S 1 0 Sicr. 
3 0CC?^-r^lSgJflItiJ^WI^L/. S^T^-feX^^T^ 

•ti'^o ^/c. 7;-r^:7:7's 1 0 2T:^e^-F<Dy^;;ri* 
^:;:7's 1 1 2-Nii^, ^-^ry^ y h^^^^^o -eo 

X7";':7'S 1 1 3liC^l>X. *fm^^U^W*rS-^ 
-F^>*brT^-feXg*^S/r^:. F*SiaL/. ^CDlS^ 
^^"O. ^Ur. jSg^f#:^c^:c6«. XT" -7*8 1 1 4 

J^cCfc. X7"^:»:7'S 1 1 l-S 1 1 4icMUr«>. + 40 
1 5 0 \H(D^^:^^mmS 15 1. ffift 

[0 040] 01 l»v 5fe''^'XT-fcrl$?<i:^3>^^*^->^ F^ 

%J^XT-\:::^6 1 0<fcD^^•^^:' F^Sm"r^<b. 
-feXX^ ^U-S^3>S?gl 5 5«^^>'^•^^i' FtCfie-c^ 

1. S I b 2) o C(D^^. ^^:^^:^^-y'hX\.>^C 

p u 1 1 0 . 12 0 •p^^^xmmmm i 5 i jo^jS^tt fg^ 

. ®{i«S^S 1 5 4 c: (DiSStf #R^T ^ -fe X 50 
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^mibr^>'^'xr-b'^6 1 o^cii^D-r^ (:^f^yy' 

S 1 5 3 ) . 

[ 0 0 4 1 ] H 1 2 7^/^xr-t:^^CD*!)f^^llS^i5fe 

y >7":^>x^c^^a'7J^^:^i:^x h (yu-F^i-xF 

[0 04 2] X'r';^7'S2 0 Hc4fcJC>r. ^^'-jiy:^r 
Fux^^ti^^;i'^^i'X h^^^^'^ry h^^fff^ 

Xt-'>:7*S2 0 2-^ii^. ^ig^^i- ^:;>'^T FUX 
t?I CC6 3 O^tfef^T'So I CC 5XU/tit^«. X 
r^^:;:7*S 2 O 3--.ii^. FCC^>fLTv;U^^i'X 
F (:7^n- F^^-t-x h) x-r :7'S 2 0 5^ii 

tfo — X7"':/:7"S 2 0 2^C4ba^T I CCt'^ M.:^c 
m^kt. Xr^yy'S2 0 4^m^. ^S^i- ^^v-^xT F 

ux^c^+jSuriBSi^nri^^^- Foc>(+bt:v;i/^^ 

i'^Xh^fTl^ X-r •;':7'S 2 0 S^at^o 
[0 04 3] X'r':^:7'S2 0 5 "t? X h^fe 

(DS-^- F/5):^6CD^7-^^'^ ^^ F^f^*o. S-^-Fj&^^cD 

F^SfiU/ce>. X 7" S 2 0 6 -^il^ . 
^mhfc^r^^^y hKU^Xl CC6 3 O^HfrT 

"tLX. X7"«:^:7'S2 OT^C^^C^r. 
i-X F^**><tcD^- F^cMLr'7;l^^^i'X h%7^^' 

>^^:. F^iMmr^o 

[0 044] 1^ y ^y^mmmm i 5 0 cDisfp^H 

, y — Fl^CDT F UX^C y F. invalidate. Read-wit 
h-Intent-to-Modify ( ^ V :x (T:* ^. H ^ X9#^cffi;t^ 

^n^-^-f F^|y^iL/cy--F-y-^^;i'T:*)«9. «t 

♦ y-\^^(DT F WXCC^^btTinvalidate. RW I TM 

[0 04 5]Ei3^^. y-^Fi^cD^-^y^c^tury- 

F/^-f F/invalidate/RW I TM^(D^^XTiJ7-feX 

(Bl) y-FF^CD^^y 1 so^c^for y-FT^*fe 
X7^)^tft)ta'So 

(B2) AX^mS^glS l;&5^<DT^-feX^^^KDT 

(B3) y^y 1 3 O-^CDT^-feX^^^Db/c/^X^m 

1 5 Ui. y>^ry 1 3 0(Z)j£g^WJ-r^o 
( B 4 ) ^(Dra^c/^'X^IigB 1 5 U*=^^ i' •i' V ^ :^ ^ 
^^M^gl5 3^C. -^->:zTFUXCCB8Ti> 

(B5) ^^^yt^:2.y'7^'^mmi 5 3^^=^i^ 
yy^^l 5 2^C}g^$tl/c^i- 'y>'^.TFt'X305^fey- 
F > ^ 5 n r C ^ -6 ( >rt ^ T F U X M!£ b 

(B8) i^LKm-r^^^yi^^yy^^^omxhict. 
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^^yiycxV^ ^mmmm: 1 5 3 t^fflfi^S^S 1 5 4 
•To 

(B7) 7fe^^XT--t'^6 1 I CC6 3 0 

(B8) I cc 5:^i^j:6^i7fe>'^^xr-t'^6 1 o^i^r 

(B9) U-Fr^-feX^-7'n-F^i'-X F$n/c^^ 10 
-F(200, 300. 400. 500) t*. /^'X±^C 

U-FT^-fe;^^^tfT^o 

(B 1 0 ) S^'- FCOCPU (2 1 0 . 310, 41 

0, 5 1 0) t^cn^y^^^-'^'L. -ecDu- Fr^7-fex 

(B 1 1) #y-F(D^<:^^m^g (25 1. 3 5 1, 

4 5 1, 5 5 1 ) ^cn^^ffiU. ilffSJl^^ (2 5 
4, 3 54. 454, 554) ^MDT. T^H2X:?&5^ 
70/cC<b<b^CDy- Frig^r FUX:^^i-i'^;;^'>^ 20 

(8 12) S-y-F>0^^U-FT^-feXj^?^^7U/cCi 

*:'i^>i5^Lri^€>/Lri^i^j:l^<bt^^1ffg^ I CC6 3 

O^c^i^ '>>'>^L'. I CC6 3 O^MifT'So 
(B13) my-Y^mM^mW^^ -jl^l^^^^tiX^^ 

FA 1 0 OttCB^^^ 

(B 1 4) aif^il^gl 5 4^ilDTS-/-FC7)=^i' 

y -»^mi^^^i'm^tc^ ^ y y ^"^mmm. i 30 

5 3 1^. -€-©1^??^=^^ A -7 1 5 2 ccta»*r 

( B 1 5 ) IBJi^^f^TT^ >'"<XSmilg lbl{tj>i 
1 3 0CD|£S»J^«l^b. JrT^^X^^ 

[0046] i>L (B8) ((C^l^X I CC t: F^c6 

[0 047] ±iB^JIiCCJ:n^*. ^W<D 1 MS<DT^^ 40 
- F^-1-X F^^D$#6o L/J&^L/. i£^^S<D?:cl^y- F 

1, ^^ F;:^^"::^'n- F^^i-x F^cjSgUTilUr < -5 
m:>ti^Ct(fCrj:^. 50 



#r^¥ 1 1 - 8 5 6 1 5 
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[0 04 8] ^fc. F^'fcDT FUX&C>f^Ury- F 
F /i nval 1 data^CD M X T -fe X Hi $ n/cB# 

[t. Tfeaftsg^MDTffey-- F^cT^-fex^ffi^i-r 
[0 04 9 ] «±(7)«^c. ±l5^Stffjm cfcn^^. T-^ 

[0 05 0] ts:^. JW±<Dct^3^cClt^^i^CO0i. I+W 

(fCUm^^S^t;: T ^ -fe :^ 0 /ci#^^c . >' X r A 

-^O^gJ'j: r^-\^y^^M< "T^C ^ ^iffiMT -5 c i r X 

[0 0 5 1 ] <m2<Dmi}mm>:^xi^c^mm<Dm2(om 
mMPM^. mm^^MLxmrn-r^o 
[ 0 0 5 2 ] ^ 1 commmmxiit i c c 6 3 oomm 

-^Jl/V'j/r^'ifjS (tNi-3>(Z)y- F^ 1 ■> F-C-^^^ 
>';^rACDy- Ft§:^^^< J^jrn^^I CC6 3 0-f)^ijmt 

x5&«i^^Lru^^o ^cxm2(ommmmM\ CC3 

3 0(Dm^^^Mbs l-D<D^^ y>'>lfT ¥iy:^('Cm 

[0 05 3 ] El 4^^. m2<Dmmiim(^ci6i^^ icc 

lx:3-F^^. ^i^ ^>v'::^^>/6 3 0 a. y-}'^^)V-y' 

63 0b. -^yy^Mnezo cXm^^tl^o ^^^y'^ 

■;/)l-y'8 3 0 bicti. y-v ^^)l-y'\^(D9tm<Dy- 
¥mm^tl^. ^mx^t. \'\ctAt^hz^x(Dm 
M\mi4^^-^^^j: ^nx^K}. y-i" -i?" 6 3 0 b (C 
^ -9 r 5fe51<D y - F <t U r JiS § n/c y - F 5!?:^ 6 Nl^c 6 
-xoy-Y^i^^y-Y^^^y^'-y'^^^^^ y-FtJ^' 
;l/->^*6 3 0 bCcy- F A/&^}i^$4iri^n^^. F 
KiPhy- Y¥f)^y- Y'^yv-y'Li^x^^'m^titcc.t 

[0054] ICC630 oyrULU^ y y^m^S 3 0c 

x^^. cmt. ^^^)i-y'^<Dy-\'(iC-:>i.>x<Dy 

)\.^yy'<Dimxi>^. m^^t±i<Lx y- FS:?^)^^$n 
Xl^^fcm^. T&XUy- V S--Xi(C-Di,^X<Dy y 

y'omm^^^ti^o mm^c±ikxy-\'C^^ffi^tix 
l>fcm^. Ti<LX{ty-\'C^W)^y)\^^yy''Xm:^ti 
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[0 0 5 5] iii±(Dm^cm2(DmmBPMc^n^t. ^ji^ 

^S;tcEgfcT 6 Stmo=^ -t' >^ ^ >^ :^ A ^#M-r ^ 

[0 05 7] rj:^. mmcomm m^Uyi-^:^ 

[005 8 ] ^/c. *%9JcoeK«. MaiLi^c^JfeW^^^ 
^MPU) mmMW^mm^tlfcy'U^'yM.::^-^^ 

[0 0 6 0 ] y'U^'^yAZi- \^^iM^'r^fc^<DmwM 
^, ^'taTs^. itmM.'f^:^^. CD-ROM. CD 

[006 1 ] "ttc. -i>\zz^-^tim\i!il^'tcy'^^^'yJ^ 

[0 06 2] $^E>^c. fBtSi«»:^^6^Hi$n/c:/n^^ 
r3 > ^ ^ fCit^ § n/c*imSg:3Lr- h OC«t) ^ 

p^^yoc«iAsti/dt. ^c7):7*n^^Ar3- KcDjg^tc 

^ C P U J^cC c^^;0^^|^^<D$OiJlCD— S|S^/c^*^gP^tf 



9) «gfW 1 1 -85 6 1 5 
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[0 06 3] 

^^^m ^ ^ V ^ i^^^^Cik^^g cb ^ T ^ -fe xttf e 

<Dv;l/^^i'>^ F<D5Br5t^iB^'r^/ces?>cDiBim^<^ 

ffirj >^ F -Cl^tttgs^ci: ^ -i- V ^ X -r A ^^{ftr # ^ o 
[0 064] 

10 [^ 1 ] :$^W$^JOtffR^^ilV:X'7^A(DSffi"^'^3fe^U 
[0 2] T^miffJ^iC^fc^pf-^UTFUX^PBl^lJ&B^-r 
[03 ] .-'^ FA 1 0 OCDCPU 1 1 0>i?^. y-FB2 

0 0 »; 2 3 0 ^ y - Yr^Wf-^mm-^.^mxh 

[04] y-FACCfc^-t^^i- ^:'^'^^M^ai 5 00 

[05 ] ^^^x^m^s 1 5 1 (omwu^-^'^y^'^ ^i^'^' 

20 afe^o 

[0 6] ^^i- ^^/v'^ ^'^^'l 5 2RD^'=^i- 

[07] ^'tur^-fe:^J^ ^ ^ l'- FSiacolt^^/TJ*^ 

[08] :n>42>FU--^6 0 0CD«iS^^t'r^'n ^^ 
0T?^ao 

[09] I CC6 3 OCOf-^1t^^^"^0'^^'^o 

[010] ^-^vt^z^mm^U(Dmn-^m^-^^^'^- 

30 [011] *>'^'>^T-t^^i:9>'^■^-^ F^^ffU/cJa^ 

[012] ^j^y^r-\:^^^<om{'^^M^nm-t^y^- 

^'^^-FTS>€»o 

[013] Fl^cDy^ycc>ftUT';- F/^-Y h/ 
invalidate/RW I TM^(D>^^XT i5'"feX:0^MT§n/c 

[014] ■mzcommim^^^^'^^ i c c e 3 o (om^ 

^&^T0'C^^o 
[t^^CDgi?^] 

40 100. 200, 300. 400, 500 ^--F 

1 1 0. 1 20. 2 1 0. 22 0. 3 1 0. 32 0. 4 

10. 42 0, 510. 520 CPU 

130. 230. 330. 430. 530 

140, 240. 340, 440, 540 

1 5 0. 250. 3 5 0. 45 0, 5 50 ^i';;^'^ 

160. 260. 360. 460. 560 T-t'FU 

170. 270. 370. 470. 570 ^-^W^^ 
50 6 0 0 ny-^yVl^-^ 
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